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EXPERIMENTAL HISTAMINE PRURITUS
I. INFLUENCE OF PHYSICAL AND PsYcHoLOGIcAL FACTORS
ON THRESHOLD REACTIVTTY*
FRANK E. CORMIA, M.D.
Itching is by far the most common symptom experienced by patients with skin diseases.
It may occur in many clinically unrelated syndromes and is often severe when clinical evi-
dence of inflammation is absent. The symptom is particularly common and severe in the
various cutaneous manifestations of psychosomatic origin. It is especially important,
therefore, that both the qualitative and quantitative aspects of itching be subjected to
investigative studies.
Pertinent data on the nature of itching has been assembled by Goldscheider (1), Lewis,
Grant and Marvin (2), Bickford (3) and others. Much of the literature has been sum-
marized by Rothman (4). Recently, Graham, Goodell and Wolff (5) have completed an im-
portant re-evaluation of itching. There is now a fairly general agreement that itching is a
modified form of pain, carried on afferent pain fibers, with subsequent discharge of impulses
up the spinothalamic tracts to the sensory cortex. Cowhage does not produce a pure itch,
but a severe itch which contains elements of burning and pricking pain (5). Moreover, the
itch produced cannot be quantitatively evaluated. Pruritus produced by histamine ionto-
phoresis is equally unreliable. Shelley (6) obtained inconstant results with an electrical
stimulator. Rothman, in a personal communication, suggested the use of various dilutions
of histamine, administered by the intradermal route. Shelley was able to produce a rather
constant degree of itching in a majority of subjects tested by the intradermal injection of
a controlled dilution of fresh histamine phosphate solution (7) and made valuable sug-
gestions regarding the method (6). The decision was made, then, to apply this technic to a
study of the quantitative aspects of itching and of threshold reactivity in normal controls,
in patients with various skin diseases, in others in whom the itching was considered to be
primarily psychogenic in nature.
MATERIALS AND METHODS
Histamine phosphate powder was stored in dry form in sterile anipules. Fresh
solutions were prepared at the time of each experiment. Sterile normal saline
was utilized in the first 45 patients; the diluent in the remaining 24 was a specially
buffered saline, f employed following the suggestion of Shelley (6). For the first
39 cases, dilutions of 1:10,000, 1:100,000, 1:1,000,000 and 1:10,000,000 were
used. However, reactions to 1:10,000,000 were exceptional and the dilutions em-
played in the last 30 cases were 1:1,000, 1:10,000, 1:100,000 and 1:1,000,000.
Controls were performed at the time of each test period. Injections were made
routinely in a set pattern on the flexor surfaces of the forearms. If these areas
were the site of dermatitis, the upper back was utilized. In many subjects, derma-
titic areas were also tested. Special care was taken with individual injections, all
injections were made by the author so that a constant depth of injection was
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maintained. Leaky tuberculin syringes were discarded to insure that the amount
of injected histamine was uniform. Each injection consisted of 0.05 cc. of solu-
tion. Room temperatures were kept as constant as possible and distracting in-
fluences were reduced to a minimum.
The objective reaction was measured carefully and calibrated on a basis of
1 to 4. The patients were asked to describe what they felt at each injection site;
leading questions were not asked. Each experiment was continued for a mini-
mum of 30 minutes; many were prolonged for as long as 2 hours.
Experiments were performed in 69 subjects, both male and female, ranging
in age from 15 to 78. Thirty-nine patients were either control subjects or had
various dermatoses not primarily psychosomatic in nature. The disorder was
considered to be of psychogenic origin or to be influenced greatly by psycho-
somatic factors in the remaining 30 patients.
TABLE 1
Physiologic (objective) reaction8 to histamine
CONCENT11ATION
BISTAMINE
SOLUTION
NUMEER
TESTED
DEORB OP RACTWITY
None 1 2 3 4
1:1,000
1:10,000
1:100,000
1:1,000,000
1:10,000,000
Control
33
66
69
69
37
69
0
0
0
14
22
54
0
1
9
41
15
13
0
5
51
13
0
2
6
51
9
1
0
0
27
9
0
0
0
0
The 69 patients were tested on 115 occasions; 10 were tested twice, 4 three
times, 3 four times, 2 five times and 1 six, seven and eight times, respectively.
PHYSIOLOGIC (OBJECTIVE) REACTIONS TO HISTAMINE
It was found that the above technic resulted in the development of remark-
ably constant physiologic reactions to the various dilutions of histamine in-
jected. These reactions are tabulated in Table 1. The objective reaction to his-
tamine is relatively constant when the histamine is given by injection as outlined
above. The degree of reactivity was classified by the size of the wheal and sur-
rounding flare. The reactions noted in 69 tested patients are summarized in
Table 1. It will be seen that the reaction is predictable within a narrow range of
variation in every instance.
SUBJECTIVE REACTIONS TO HISTAMINE
A careful study was made of the subjective reactions to histamine in un-
involved areas of the skin. It was found that reactions occurred in 75% of the
patients tested. However, following the completion of the tests it was noted that
an itching response developed in 92% of patients 30 years of age or younger, in
85% of patients between the ages of 31 and 50 and in only 47% of patients
over 50. In a comparison of patients over and under 50 years of age, 89% of the
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former group and 47% of the latter group developed itching. In general, the
subjective reaction to histamine paralleled the objective one. The itching re-
sponse developed most commonly to 1:1,000 histamine and correspondingly less
often with increasing dilutions. Moreover, the intensity of the itching also paral-
leled the concentration of the histamine solution. There were, however, occa-
sional exceptions to the rule. For example, itching might not occur in the 1:1,000
area but would develop in the 1:10,000 area.
There was a considerable variation in the character of the reaction, especially
in the early experiments in which normal saline was used as a diluent. The most
common sensation experienced was a pure itch, usually moderate but occasionally
severe in character. At times the itch was burning in character, while exception-
ally only pricking or tingling sensations were experienced. When the itching was
severe it was often admixed with or replaced by burning.
•As stated before, a burning component was frequent in the early experiments
and accordingly was carefully analyzed. The patients were divided into 2 groups,
the first group of 45 being tested with histamine diluted in normal saline, while
the buffered saline diluent was utilized in 2 of this group and in the remaining
24 patients. Of the 45 patients in whom a normal saline diluent was used, 30 were
controls with non-pruritic dermatoses and 15 had itching dermatoses. Of the
former group, 13 experienced preliminary burning sensations, while burning was
not experienced in the remaining 17. Of the patients with itching dermatoses, 3
had preliminary burning, 7 persistent burning and 5 did not experience the
sensation.
Of the 26 patients in whom a buffered saline diluent was employed, 3 were
controls. None of these had preliminary burning. One with dermatitis factitia
had persistent burning and 2 did not experience the sensation. Twenty-three
patients with itching dermatoses, mainly psychosomatic in character, were so
tested; of these, 2 experienced preliminary burning, 12 persistent burning, while
9 experienced no burning. In the group with persistent burning, it was noted
that prolonged burning often replaced itching completely or at times was fol-
lowed by itching. It would seem, then, that burning as produced by histamine is
a more intense sensation than itching.
Shelley (6) had previously noted that histamine dissolved in normal saline
often produced undesirable preliminary burning sensations. He then found that
the use of buffered saline practically eliminated this preliminary sensation.
The results of these experiments are in complete accordance with his findings.
It seemed, however, that persistent burning was intimately related with severe
itching. It was felt that such burning was a component of itching, as recently
pointed out by Graham and his associates (5). The detailed historical findings
in the 7 patients experiencing persistent burning following testing with histamine
in the normal saline diluent tend to confirm this observation. Of these patients,
1 had nummular eczema, 1 severe pruritus vulvae, 1 chronic seborrhea with a
disproportionately severe pruritus, 1 psychogenic urticaria, 1 severely pruritic
lichen planus, 1 lichen Vidal and 1 a scattered neurogenic pruritus with psycho-
neurosis.
To summarize the preliminary observations on burning and pruritus, it should
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be emphasized that prolonged burning may prevent the development of itching;
itching may begin as burning ceases and may be transient in character. Rarely,
after the initial burning has been replaced by itching, the burning may later
return for a short period. At times both the itching and burning sensations may
be described simultaneously. If the burning is persistent in 1 dilution of his-
tamine, itching may develop in the next dilution. In 1 case the burning and pruri-
tus which occurred simultaneously recapitulated the sensations experienced in
the dermatitic skin (stasis dermatitis). It should be noted that some patients
with psychosomatic disease and exaggerated reactivity had severe burning (un-
accompanied by pruritus) with all dilutions of histamine. Others experienced
burning for 4 or 5 minutes followed by pruritus for 5 to 10 minutes. Summarizing
again the control observations, 10 of 30 saline controls had no itching or per-
sistent burning and 9 of these had neither itching nor burning. However, pricking
sensations occurred in 2 and tingling sensations in another 2. Early or persistent
itching, pricking or tingling occurred in 32 of the 39 cases. Transient itching was
noted in 3, while the pruritus was of a persistent character in 25.
Histamine rarely produces tingling or pricking sensations. This is in contra-
distinction to the finding of Graham and his co-workers, who found that pricking
itch was an almost invariable component of the itch produced by cowhage. These
authors went so far as to say that itching is composed of 2 components, a burning
and a pricking itch. They were able to separate these components by means of
ingenious experiments and demonstrated further that these sensations were dis-
tinct from those of pain. In the present experiments, pricking sensations without
itching occurred in 3 patients. In a fourth patient itching was produced by
histamine in dilutions of 1:1,000 to 1:10,000, while pricking developed at the
1:100,000 site. It would seem, then, that pricking or pricking itch is milder than
ordinary itch.
Graham and his associates made further observations on the relation between
pain and itching. They stated that itch, with its burning and pricking com-
ponents, occurred when pain receptors were weakly stimulated. They deter-
mined that touch receptors were not involved. Moreover, they found that itch-
ing could be abolished by pin pricks in adjacent skin or in the dermatone contain-
ing the site of itching. Itching did not occur in areas of secondary hyperalgesia
but could be identified surrounding sites of noxious stimulation when the area
was hypoalgesic. As a final confirmation of the relationship between itching and
pain, they found that the pain threshold was lower at a site of itching than it
was in the same area during itch-free intervals. This again suggests that itching
sensations are mediated by the 2 types of nerve fibers involved in the transmission
of pain from the skin.
While the present experiments were not directed primarily to an analysis of
the itch sensation, it was possible to confirm some of the observations of Graham,
Goodell and Wolff. Multiple pricks with a needle in the area of the histamine
flare permanently stopped itching in 5 patients and pricking in the same derma-
tone had this effect in 2 patients. In some instances, the effect of pricking pain
was a temporary one. In 2 patients, pricking pain temporarily stopped the itching
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which returned more mildly after 1 minute. In another patient pricking stopped
the local itching, but the itching persisted in the peripheral area of the flare; in
another the itching was stopped by pricking pain but returned mildly in the
peripheral area of the flare. In a last patient the itching was stopped by pricking
pain but then returned first to the peripheral area of the flare and then gradually
into the previously pricked area of the flare.
Graham and his associates regard "itchy skin" as a variety of itch which is
influenced identically by factors which influence the itching produced by cow-
hage. Itchy skin, or spontaneous itching, is a common finding in many derma-
toses. This sensation may be produced when the skin is stroked lightly; as such,
it is intimately related to tickle. In the present experiments it was found that
light stroking in the area of the histamine flare frequently produced pruritus or
caused its return after initial subsidence. It was noted also that the itching often
extended far beyond the limits of the flare in patients with severe clinical pruritus
from various causes. The phenomenon could be elicited also by blowing on the
skin. One patient could produce itching in an involved area by merely concen-
trating his attention on the area. It was noted too that histamine injected into a
large area of lichen Vidal might produce a severe itching of the entire area, far
beyond the limits of itching as produced ordinarily by histamine.
STUDIES ON THE ITCH THRESHOLD
As a result of the important contributions by Hardy and his associates (8),
pain thresholds and intensities of pain can be measured accurately by the Hardy-
Wolif-Goodell pain threshold apparatus. Hardy and his group have found that
the pain threshold is remarkedly constant under uniform physical conditions.
Since their method utilizes heat for the production of pain, the amount of heat
necessary to produce pain will vary considerably with the temperature of the
skin. According to Hardy (9), these variations are predictable depending upon
the existing temperature of the skin. He believes that the pain threshold does
does not otherwise vary. However, the "pain sensitivity" may be increased
greatly if the path of the noxious impulses from the skin to the sensory cortex
is in an excitatory state (10).
A suitable method for measuring of itching has not yet been devised. It seemed
worthwhile, therefore, at attempt to determine threshold reactivity by the use
of various dilutions of histamine phosphate solution. The itch threshold was
defined as the greatest dilution of injected histamine solution which would pro-
duce a demonstrable pruritus. The itch threshold was considered to be low if
small amounts of histamine elicited itching and high when large amounts were
required. Two questions immediately presented themselves: first, is the itch
threshold relatively constant in any given individual; and second, if variations
in the threshold can be demonstrated are they of valid significance? As stated
before, it was found that itching could be produced with histamine in approxi-
mately 90% of patients not over 50 years of age. The itch threshold varied tre-
mendously from patient to patient, but on the average was elicited by histamine
in a dilution of 1:10,000 to 1:100,000. The itch threshold was determined on 2 or
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more occasions in 15 individuals. If the physical condition of the experiment
remained uniform and if the patient was in a state of mental rest, the itch thresh-
old was found to be relatively constant over a period of weeks to months. This
observation held true for controls, patients with various types of incidental
dermatoses and other patients with psychosomatic dermatoses. In 9 of the 15
patients the itch threshold remained constant, while in the other 6 it varied over
a period of weeks from 1 to the next dilution of injected histamine. However,
repeated observations during the same test period were always constant. Un-
explained minor variations over the weeks occurred almost invariably in patients
with psychosomatic dermatoses accompanied by severe itching.
TABLE 2
Day and night variations in itch threshold
DIAGNOSIS 2 p.s. 12 M.
Autoeczematization (involved
skin)
Pruritus vulvae (uninvolved
skin)
1:10,000
1:10,000 (lasted 5 mm.)
1:1,000,000
1:1,000,000 severe burning
(lasted 15 mm.)
TABLE 3
Correlation of itch threshold with amount clinical pruritus
NO. CASES DEGREE OP CLINICAL PRURITUS ITCU ThRESHOLD 1:10,000 OR LESS(NON-INVOLVED SKIN)
13
6
13
13
Grade 1
Grade 2
Grade 3
Grade 4
46%
66%
23%
38%*
* Lack of correlation, especially in older subjects, in whom itch thresholds to histamine
were apt to be high in non-involved areas, regardless of amount of clinical pruritus.
A study was then made of some of the conditions which might produce varia-
tions in the itch threshold. It is a common observation that itching is much more
severe during the night. This factor was studied in 2 patients and is presented
in Table 2. It will be noted that the itch threshold, when determined at 12 mid-
night, decreased 100 fold in these 2 patients. It was not possible to complete
experiments on the effect of differences in environmental temperatures, menstrua-
tion, and area of body tested on the itch threshold. However, it was found that
the threshold could be altered readily by the deliberate introduction of stress
situations, to be described below.
The itch threshold was then correlated with the amount of clinical pruritus;
this data is presented in Table 3. In general, when the pruritus was severe the
itch threshold tended to be lower. Variations in results in the group with severe
itching were due to the fact that many older patients did not experience pruritus
in non-involved areas, regardless of the dilution of histamine used.
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The itch threshold was then determined in both normal and involved skins;
these results are presented in Table 4. The tremendous variation in the itch
threshold in normal and involved skin is readily apparent. It was found that the
itch threshold was lowest when the dermatitis was severe and acute and became
higher in subacute and involuting dermatoses. Of considerable significance, how-
ever, is the fact that the itch threshold was extremely low in areas of severe
psychogenic pruritus in the absence of visible inflammation. These areas must be
considered, therefore, to be in an excessively irritable or reactive state. Another
observation of some interest was the fact that some patients with severe local
pruritides and an extremely low itch threshold had no pruritus following the
TABLE 4
Itch thresholds in normal and involved skin
ITCE THkESHOLD
CASE DIAGNOSIS
Normal skin Involved skin
Chronic dermatitis hands (slight pru- 1:100,000 1:1,000,000
ritus)
Nummular eczema (slight pruritus) 1:10,000 1:100,000
Atopic dermatitis 1:100,000 1:1,000,000
Autoeczematization (marked anxiety) 0 1:1,000,000
Pruritus scroti 1:100,000 1:10,000,000
Pruritus scroti 1:10,000 1:1,000,000
Pruritus ani 1:1,000 1:100,000
Pruritus ani and 1:100,000 1:1,000,000
Lichen vidal 1:100,000 1:1,000,000
Lichen vidal 1:10,000 1:1,000,000
Lichen vidal 1:1,000 1:1,000,000
Lichen vidal 1:10,000 1:1,000,000
Lichen vidal 1:100,000 1:1,000,000
Lichen vidal 1:10,000 1:1,000,000
injection of histamine into non-involved skin (seen mainly in patients over 50).
In 1 patient with marked psychoneurotic tendencies, the itch threshold was
found to be high in areas of severe pruritus vulvae. This patient was given to
exaggeration regarding her various other somatic complaints, and since this
observation was unique in the present series it may be assumed that she was also
exaggerating the severity of the local pruritus.
It is a well-known fact that various types of local therapy may favorably in-
fluence the itching dermatoses. Table 5 illustrates the effects of x-ray therapy on
the itch threshold in 2 patients with lichen Vidal.
Therapy with ACTH has been found to have a remarkable ameliorating in-
fluence on a few patients with intractible ano-genital pruritus (11). In 1 such
patient it was possible to perform itch threshold studies on the non-pruritic skin
before and after therapy. The itch threshold remained constant. This would
suggest that the effect of the hormone was only on the involved area and/or it
affected somehow the reception of the itch stimuli in the sensory cortex.
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To summarize the above observations, it will be seen that certain factors may
change the itch threshold. Other unevaluated factors may presumably act in the
same fashion. The important question for consideration is whether or not the
itch threshold actually changes or if a state of increased excitability along the
nerve pathways affects only the sensitivity to pain. The above experiments
would indicate that the former possibility is probably the correct one.
TABLE 5
Effect of x-ray therapy on itch threshold
CASE DIAGNOSIS
ITCH TNBZSNoW (nrvoLvED AREA)
.
Before x-rays After x-rays
Lichen vidal
Lichen vidal
1:1,000,000 lasted( 10 mm.) 1:100,000 (lasted 1 mm.)
1:1,000,000 (severe burning itch) 1:10,000 (no reaction)
TABLE 6
Itch thresholds in psychogenic pruritus and controls (Non-involved areas)
NO. CASES
1:1,000
No. %
1:10,000
No. %
1:100,000
No. %
1:1,000,000
No. %
Psychogenic pruritus
Controls
20
35
2 10
0 0
4 20
12 34
9 45
15 42
5 25
8 24
STUDY ON ITCHING IN PATIENTS WITH PSYCHOSOMATIC DERMATOSES
One of the main complaints directed at workers who have interested them-
selves in the psychosomatic dermatoses is that the psychogenic nature of these
dermatoses has not been conclusively established. Most investigators have relied
chiefly on historical data to establish a causal relationship. There has been a
need for investigation along the lines used by Wolff and his associates (12) in
their investigation of psychosomatic disorders. In brief, this method consists of
measuring physiologic disturbances produced by the deliberate induction of
various types of stress situations. Preliminary efforts in this direction have been
made by Kepecs and Brunner (13) and by Graham (14) in his observations on
urticaria. Most psychosomatic dermatoses are accompanied, if not chiefly char-
acterized, by severe itching. If it can be shown that the itch threshold can be
consistently lowered after the deliberate introduction of psychic trauma, the
psychosomatic origin of the dermatosis would be accepted by most authorities.
Experiments on the itch threshold in this group of patients have been performed
and are herein reported. In a first experiment, the itch thresholds in non-involved
areas in patients with psychogenic pruritus and in controls were determined.
These results are summarized in Table 6. It will be seen that the irritability of
the non-involved skin as determined by histamine reactivity, was not signifi-
cantly different in 2 groups. However, there was a marked variation in the dura-
tion of experimental pruritus in the 2 groups, as shown in Table 7. The itch
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threshold in non-involved areas was then correlated with the degree of psycho-
somatic disturbance in 30 patients. These results are detailed in Table 8. It will
be noted that as the psychosomatic disturbance became more marked the itch
threshold showed a corresponding drop. Further studies were then made to deter-
mine the effect of psychic trauma on the itch threshold. The patients were first
tested when they were in a relaxed, non-excitable state. If adventitious factors
had supervened and produced demonstrable anxiety or tension, testing was
postponed. A complete psychosomatic history had previously been taken and
the various disturbing situations which were considered important in the patient's
life situation had been evaluated and catalogued. After the base-line test had
been completed, these unpleasant situations were deliberately recalled to the
TABLE 7
Duration of experimental pruritus (Non-involved sites)
NO.
DURATION IN MINUTES
Minimal Maximal Average
Controls
Psychogenic pruritus
16
18
0.5 15 8
5 30 17
TABLE 8
Correlation of itch threshold with degree of psychosomatic disturbance
(Non-involved areas)
NO. CASES DEGREE PSYCEIC ABNOSMALITY ITCH TERESROLD 1:10,000
12
10
8
Normal or near normal person
Moderate psychosomatic disturbance
Severe psychoneurotic tendencies
66%
30%
25%
patient ordinarily with obvious clinical effects. The features became suffused,
palmer hyperhidrosis supervened and various evidences of agitation such as
hand tremors became noticeable. The patients reacted also according to their
specific predispositions with agitation, hostility and resentment, severe depres-
sion, or even episodes of crying. The itch threshold was again determined in this
setting. It was not possible to carry the experiments to their logical conclusions
because of time limitations except in 1 instance. This last manipulation consisted
of reassuring the patient as to his personal integrity and blamelessness and to
again predict an uneventful cure of his distressing affliction. The results of these
experiments are shown in Table 9. It will be noted that the itch threshold could
be lowered consistently following psychic trauma and that it was again restored
to its original level in 1 patient following reassurance. Moreover, psychic trauma
not only lowered the itch threshold but also increased the intensity of the itch.
In 3 of the 7 experiments, the itching was accompanied by burning, previously
shown to be a more severe variety of pruritus. In 3 other instances, the itching
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was replaced completely by burning. It was impossible to evaluate more than
10 fold variations in the itch threshold, since approximately 2 hours were required
for an individual experiment. Such determinations are contemplated in future
experiments.
Milhorat and his co-workers (15) have shown that the amount of adrenergic
and cholenergic substances in the blood and by inference in the cutaneous tissues
may be increased in anxiety and tension states, respectively. It is known also
TABLE 9
Effect of psychic trauma on itch threshold
ITCR THkESNOLD
DIAGNOSIS Reassurance
Control After psychic trauma
Scattered psycho- 1:100,000 1:1,000,000
genie pruritus Pruritus, 6 mm. Pruritus and burning, 8
nun.
Scattered psycho- 1:10,000 1:100,000
genie pruritus Pruritus, 18 mm. Severe burning, 13 mm.
Pruritus scroti 1:1,000
Pruritus, 3 mm.
1:10,000
Pruritus and burning, 10
mm.
Pruritus scroti 1:1,000,000
Pruritus, 12 mm.
1:10,000,000
Burning, 8 mill.
1:10,000,000
(no reac-
tion)
Pruritus ani 1:1,000 1:10,000
Lichen vidal 1:1,000
Slight tingling, 3 mm.
1:10,000
Moderate burning, 8 mm.
Lichen vidal 1:100,000
Pruritus, 20 mi
1:1,000,000
Pruritus and burning, 10
mm.
that acetylcholine iontophoresis may potentiate the development of the his-
tamine wheal. It would appear, as Brunner has suggested (16), that acetyicholine
liberated at the ends of cholenergic nerves may have a synergistic effect with
histamine regardless of its method of production. The question was raised, there-
fore, as to whether or not increased amounts of acetyicholine would potentiate
the itch response to histamine and possibly lower the itch threshold as well.
Preliminary observations on this point have been carried out in 2 patients and
are detailed in Table 10. The objective reaction to histamine and the itch thresh-
old were determined initially as control observations. After a suitable interval,
10 mg. of mecholyl was injected subcutaneously. The itch threshold was then
redetermined during the height of the reaction to mecholyl. This reaction con-
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sisted of breathlessness, rapid pulse, increase in salivation, lacrimation and sweat-
ing, and the development of diffuse flushing of the skin. The temperature of the
skin was appreciably raised. There was no reaction to the injected histamine
during the period of greatest systemic reaction to mecholyl. As this effect sub-
sided, however, the histamine wheal and peripheral flare attained full size. Imme-
diately following this period a marked edema supervened in both the area of the
wheal and flare and the area of the flare became much larger. Despite this po-
tentiating effect upon the histamine reaction, the itch threshold was not lowered.
In 1 patient itching did not supervene, while in the other the itch threshold re-
mained unchanged. It is true, of course, that the injection of 10 mg. of mecholyl
does not approximate the amount of its liberation in periods of stress. It is pos-
TABLE 10
Effect of mechotyl on histamine reaction
CONTROL ITCH
THRESHOLD
HISTAMINE
RRACION
REPEAT TESTS AFTER MECHOLYL 10 Sm.
Itch threshold Histamine reaction
Control subject
Lichen vidal
1:1,000
1:100,000
4
2+
0 8+
1:100,000 6+
TABLE 11
Effect of Banthine* on itch threshold
ITCH THRESHOLD
TRIPLE RESPONSE AlTER
PSYCHIC TRAUMA
At rest After psychictramua
Lichen vidal
Psychogenic pruritus (scattered)
1:1,000,000 1:10,000,000
1:10,000 1:100,000
Unchanged
Unchanged
* Administered in dosage of 100 mgm. 5 hours and 1 hour prior to testing.
sible, and this point will be investigated in future experiments, that smaller (and
more comparable) amounts of acetyicholine-like substances may have a po-
tentiating effect on the sensation of itching.
A second experiment was devised in an effort to determine whether or not
acetyicholine blocking agents might have an inhibiting effect upon the lowering
of the itch threshold after psychic trauma. Banthine was employed for this
purpose. The results of this experiment are shown in Table 11. Banthine, as
utilized in this experiment, did not prevent the lowering of the itch threshold
after psychic trauma. While these observations are only preliminary, they sug-
gest that the effect of psychic trauma on the lowering of the itch threshold is not
due to the liberation of acetyicholine-like substances.
To summarize the effect of psychic trauma on the histamine reaction, several
influences can be noted. In the first place, the itch threshold is decreased, secondly
the itching is more severe and frequently more prolonged. Thirdly, the itching
may be replaced completely by burning. Fourthly (and this was measured in
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4 instances), the wheal and flare were considerably larger in the latter test period.
Finally, it was noted that following psychic trauma the itching frequently re-
curred in areas previously tested with histamine.
SUMMARY
Itching has been produced experimentally by intradermal injections of freshly
prepared histamine phosphate in a special diluent of buffered saline.
The objective reaction to histamine was remarkably constant.
Pruritus was produced in 75% of a group of 69 subjects tested, it occurred in
89% of patients under 50 years of age.
The itch sensation contained both a burning and a pricking component.
Burning itch is more intense than pricking itch.
The itch sensation could often be terminated by pricking pain.
"Itchy skin" was frequently elicited.
The itch threshold, while variable from patient to patient, was usually con-
stant in a given individual when determined under uniform circumstances.
The itch threshold was greatly lowered at night.
The itch threshold tended to be lowered as the degree of clinical pruritus
increased.
The itch threshold was much lower in involved than in non-involved skin,
both in patients with dermatitis and in those with pruritus without demon-
strable lesions.
Itch thresholds in uninvolved skin were not significantly different in patients
with psychogenic pruritus and controls; however, the duration of itching was
doubled in the former group.
An inverse relationship was present between the itch threshold and the degree
of psychic disturbance.
The itch threshold could be consistently lowered following psychic trauma.
The administration of mecholyl or banthine did not appreciably affect the
Itch threshold.
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DISCUSSION
DR. ROTHMAN, Chicago: Dr. Cormia's findings beautifully illustrate the im-
portant point that for the establishment of the pain threshold no conclusions can
be drawn concerning the itching threshold which he studied with much ingenuity.
In a lichenified area pain thresholds are elevated because of the hyperkeratosis,
and still itching excitability is tremendously increased. Of course, all this does
not imply that itching is something basically different from pain. The point is
that there are at least two pain-conducting fiber systems, one carrying sharp
point-like pain impulses and the other carrying more diffuse pain sensations.
Histamine is an excellent itch-producing agent because it stimulates only the
latter system of so-called C fibers. Pain stimuli exciting both systems will not
give any information on itching excitability.
By applying itch-powder to lichenified lesions I obtained similar results (Arch.
f. Dermat. u. Syphilis, 150: 489, 1926) as Dr. Cormia has presented here after
using histamine. Once itching has been elicited in a punctiform fashion in licheni-
fled skin, the itching spreads all over the lichenified area and its intensity rapidly
increases up to becoming intolerable. The best test subjects were able to stand
it up to 15 minutes without scratching. In normal skin upon the same stimulation
itching remains restricted to a small area and lasts only one or two minutes.
Histamine causes whealing in low concentrations which do not cause itch-
ing at all. Antihistaminics relieve itching before they influence whealing. There-
fore it is hard to imagine that itching is of histaminic origin when there is no
whealing.
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DR. CORMIA: Thank you for this interesting discussion.
I am especially grateful for Dr. Rothman's remarks as I have been for his help
and many suggestions during the course of these experiments.
He is absolutely right about the itch and pain thresholds. They do not corre-
spond. For example, Potelunas read a paper before this Society a few years ago
and found that there was not any great degree of correlation between the amount
of itching and the pain threshold. However, in acute dermatoses, there was some
correlation; the pain threshold was lowered and there was severe itching. One
has to remember that the pain threshold as determined by Dr. Hardy is accom-
plished by a heat method, and a certain amount of heat has to penetrate into the
skin in order that pain may be produced. It would be natural, then, that in lichen
Vidal, the pain threshold would be increased. On the other hand, the itch thresh-
old is greatly decreased. These variations are due to the fact that the two methods
do not coincide, and are affected differently by the physical and functional state
of the skin.
Graham and his associates, in their recent work on itching, showed that in
normal skin in which itching was artificially produced, the pain threshold was
lowered. I recommend this interesting and stimulating article for those of you
who would like to read more about the physiological nature of itching.
With regard to Dr. Rothman's other remark—in a few patients it was possible
to produce itching with a one to ten million dilution of histamine. Of course, in
a few susceptible individuals itching was produced by injecting the buffered
saline alone, but it was possible at times to produce itching with great dilutions
of histamine.
Dr. Shamberg posed a very interesting question. I didn't have time to discuss
that in the paper. That was one of the main purposes of these experiments...
that is, to confirm our clinical suspicion about the nature of these dermatoses
which some of us consider as being psychosomatic in nature. It is only by such
tests that one can confirm or disprove the nature of the dermatosis in question.
The clinical historical evidence is suggestive but is in no way conclusive.
We now have several tools with which to study physiologic responses of the
skin to psychic stress. There is the skin temperature which measures to a certain
extent the arterial circulation. Then there is the reactive hyperemia time, which
determines small vessel tonus. Both of these measures were employed by Dr.
Graham and his associates at the New York Hospital in a study of psychogenic
urticaria.
In addition, we may determine the electrical skin resistance, and I would like
to refer to the work which Hardy did on electrical skin resistance, in which the
traumatizing experience was pain. Hardy showed that not only would the elec-
trical skin resistance drop following pain stimuli, but that adaptation took place
over a period of time following which the stimulus of pain would no longer pro-
duce a drop in electrical skin resistance. Finally, there is the transudation time
in experimental blisters as was reported last year by Dr. Brunner and his asso-
ciates. The rate of transudation was found to be greatly increased following
psychic trauma.
